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Abstract of JP2001229985 

PROBLEM TO BE SOLVED: To obtain an 
electrically conductive connection of an Fe wire 
and a connecting base material made of copper, 
without mechanical force action, in other words, 
to obtain a mechanically and electrically 
conductive connection by using a layer beam 
without contacts. SOLUTION: In the method of 
generating an electrically conductive connection 
by using a laser beam 22, a connecting wire 20 
made of a material having higher melting 
temperature is welded to a connecting base 
material 10 having a lower melting temperature 
through a bonding which has no additive. The 
connecting base material 10 having a lower 
melting temperature is melted, and the 
connecting wire 20 having a higher melting 
temperature is placed merely on the surface to 
be melted. 
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PROBLEM TO BE SOLVED: To obtain an electrically conductive 
connection of an Fe wire and a connecting base material made of copper, 
without mechanical force action, in other words, to obtain a mechanically 
and electrically conductive connection by using a layer beam without 
contacts. 

SOLUTION: In the method of generating an electrically conductive 
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connection by using a laser beam 22, a connecting wire 20 made of a 
material having higher melting temperature is welded to a connecting base 
material 10 having a lower melting temperature through a bonding which 
has no additive. The connecting base material 10 having a lower melting 
temperature is melted, and the connecting wire 20 having a higher melting 
temperature is placed merely on the surface to be melted. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention is the method of making conductive connection produce 
by laser radiation, and relates to the thing of the form which welds the connecting wires which 
comprise the material which has higher melting temperature by junction without the connection 
base material which comprises the material which has lower melting temperature and addition 
material. 
[0002] 

[Description of the Prior Art]Fertigungstechnik und. Messtechnik(manufacture art and 
measuring technique) 90 (1982) 5,239 page -241 page paper From "Das Schweissen 
vonKupfer mit dem Laserstrahl" (welding of copper by a laser beam). It is publicly known to 
weld a wire by the copper sheet bar or a copper base material, and a laser beam. In this case, 
it was checked that the material which has good ****** and by extension, bad absorption power 
can be welded by no laser not necessarily and easily. The good result was brought about by 
welding a glossy wire at the angle of 28 degrees between a laser beam and a plate on copper 
plates. In this case, it was enough for a multiple echo to be used, and make the absorption 
whose energy of a laser beam is not normal produce, and combine a plate with a wire. In the 
conducted experiment, the same material, i.e., copper, and a ************ partner were used. 
[0003] 

[Problem(s) to be Solved by the InventionJThe technical problem of this invention will be 
enabling it to connect with conductivity mechanically by a laser beam by no contacting, if Fe 
wire is put without the connection base material which comprises copper, and the mechanical 
object for laborious works in another way. 
[0004] 

[Means for Solving the ProblemJThis technical problem was solved by carrying out melting of 
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the connecting wires which carry out melting of the connection base material which has lower 
melting temperature, and have higher melting temperature only in the surface. For a junction 
process, a mechanical operation by a tool is not required by this, and, thereby, the product 
made to produce conductive connection can constitute a space more slightly. Junction in a part 
which was conventionally impossible for approach is enabled in this limitation. A red heat crack 
did not arise in an in-house by laser welding, and to a surprising thing, rates of a brittle phase 
in an in-house are very few, and it was able to check to it that the endurance of electric 
connection was given by this. 
[0005] 

[Embodiment of the Invention] Advantageous deployment and improvement of this invention 
are possible by the means indicated to the dependent claim. It is especially advantageous, if 2 
focal radiation performs laser radiation and laser radiation is turned on the metal tongued 
section of both which comprise copper in that case. Establishing the junction geometrical form 
which ****s in a connection base material, and providing a flat-surface part in Fe wire in a 
contact range with a connection base material further understood that it is pertinent. 
[0006] 

[Example]One example of this invention is shown in the drawing, and is described in detail 
below. 

[0007]The connection base material 10 for the electric connection shown in drawing 1 - 5 
comprises an even copper band, and this has the metal tongued section 1 1 of the left-hand 
side which equipped the end by the side of connection with the 1st end face 18, and the metal 
tongued section 12 of the right-hand side provided with the 2nd end face 19. The acceptance 
crevice 13 is formed among the metal tongued sections 1 1 and 12. Both metal tongued 
sections 1 1 and 12 are bent and arranged at the angle alpha of 100 degrees. The acceptance 
crevice 13 has the introductory classification 15 ahead of the crevice width X, and the 
acceptance classification 16, and the acceptance classification 16 is slightly broader than the 
introductory classification 15 in that case ( drawing 4 ). 

[0008]lt is useful in order to receive the wire 20 which consists of a charge of iron material, or 
an iron alloy, and the connection base material 10 is welded without addition material by the 
connection base material 10 and laser radiation by which this wire is constituted from copper. 
In order to prepare welding coupling, the round wire 20 is provided with the flat-surface part 24 
at intervals of Y so that it may face mutually and may extend in parallel in most, and the 
interval Y is larger than the crevice width X of the introductory classification 15 0.0-0.03 mm in 
that case ( drawing 4 -6). It is guaranteed that a light press fit is attained within the introductory 
classification 15 by this in the case of positioning of the wire 20 in the connection base material 
10, and the wire 20 contacts the metal tongued sections 11 and 12 of both connection base 
materials 10 by it. According to drawing 3, the wire 20 is aslant positioned within the 
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introductory classification 15 at the angle beta of 40 degrees - 50 degrees. 
[0009]Subsequently, laser radiation is turned to the end faces 18 and 19 of both metal tongued 
sections 11 and 12 by 2 focal radiation with the focus which are the energy which is 45 J, an 
output which is 2.4 kW, the pulse duration for 20 ms, and 0.5 mm. 2 focal radiation has the two 
laser beams 22, and according to drawing 3 , these laser beams are turned to the right angle 
(gamma= 90 degrees) in most in the end faces 18 and 19 of both metal tongued sections 11 
and 12. 

[0010]You are made to fuse the material of the connection base material 10 fused at a lower 
temperature in most by the laser radiation of two foci to the end face 18 and 19 top of the 
connection base material 10. The surface of the material of the wire 20 fused at a higher 
temperature in the contact surface between the wire 20 and the metal tongued sections 1 1 and 
12 of the connection base material 10 is made to fuse. A contact fusion zone arises between 
the wire 20 and the metal tongued sections 1 1 and 12 by this, and the iron part in this contact 
fusion zone is 10 to 20%. A hard conductive terminal area produces mechanically between the 
wire 20 which comprises the charge of iron material after coagulation, and the connection base 
material 10 which comprises copper, and this does not have a red heat crack. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl... 4/17/08 



